The enigma of the numb-Notch relationship during mammalian embryogenesis.
Asymmetric cell division is an attractive means to diversify cell fates during development and for stem cells to balance self-renewal and differentiation. In Drosophila, two signaling pathways, one mediated by Numb and the other by Notch, play essential but antagonistic roles in enabling the two daughters to adopt different fates after a wide variety of asymmetric cell divisions. However, recent studies show that mutating mammalian Numb homologues, m-Numb and Numblike (Numbl or Nbl), and eliminating Notch signaling in the developing nervous system both lead to premature depletion of neural stem/progenitor cells in mice. These findings raise an interesting question as to whether and how the antagonistic roles of Numb and Notch signaling are conserved in vertebrates. Here we provide evidence that loss of m-Numb and Numbl outside the embryonic nervous system also causes phenotypes similar to those exhibited by mice with defective Notch signaling. We further show that very little Numb protein is necessary for embryogenesis and that the presence of different m-Numb isoforms is unlikely to provide a molecular basis for differential regulation of Notch signaling in mammals, as these isoforms are functionally indistinguishable in cell fate specification. We discuss possible mechanisms by which the antagonistic roles of Numb and Notch are evolutionarily conserved to meet the needs of stem cell maintenance during mammalian neurogenesis.